Background-Psychological, social, and extraintestinal (somatic) disturbances are prominent features of functional gastrointestinal disorders (FGID); little attention, however, has been given to diVerences in the nature of these disturbances in the various FGID subgroups. Aims-(1) To determine whether psychological, social, and extraintestinal factors are associated with specific FGID, and/or with the overall severity and extent of FGID disturbance (the number of coexistent FGID subgroups present in any individual); and (2) to determine whether chronic social stressors link gastrointestinal, extraintestinal, and emotional symptomatologies in FGID. Patients-One hundred and eighty eight outpatients, fulfilling standard criteria for one or more functional gastroduodenal or functional bowel disorders. Methods-Utilising detailed and objective interview and questionnaire methods, detailed gastrointestinal, extraintestinal, psychological, and social data were collected. Results-Chronic stressors and extraintestinal and emotional symptomatologies were prominent features of functional dyspepsia (FD) and irritable bowel syndrome (IBS) alone. These particular features were, however, highly specific for particular FD and/or IBS subgroups. The chronic threat component of social stressors predicted the nature and extent of multisystem (gastrointestinal, extraintestinal, and emotional) symptomatology. Conclusions-Notable diVerences between the various FGID subgroups support the symptom based classification of FGID. Chronic stressor provoked psychological and extraintestinal disturbance is most specific for the FD-IBS group of syndromes. (Gut 1998;42:414-420) Keywords: functional gastrointestinal disorders; psychosocial; extraintestinal symptoms; chronic stress
The functional gastrointestinal disorders (FGID) are common disorders in gastroenterology practice and in the community. Although several FGID syndromes may coexist in an individual patient, each syndrome can be reliably identified as a distinct and homogeneous entity. 1 Psychological, social, [2] [3] [4] and extraintestinal (somatic) disturbances [5] [6] [7] [8] [9] are prominent features of FGID in general; whether such factors are distinctive of specific FGID syndromes or subgroups (distinct clusters of symptoms), or whether they reflect the overall severity and/or extent of functional gut disturbance (number of coexistent FGID syndromes), has received little attention. Furthermore, although social stressors that are severe, chronic, and threatening have been implicated in the development of FGID, 3 4 no study has previously assessed the relation of specific objective measures of social stressors to coexistent gastrointestinal, extraintestinal, and emotional symptomatologies in the FGIDs.
Our specific aims were therefore, in a large group of patients with various functional gastroduodenal and functional bowel disorders, to determine: (1) the relative importance of specific psychological, social, and extraintestinal (somatic) factors to specific FGID, and/or to severe and extensive functional gut disturbance; and (2) whether the nature and severity of concurrent gastrointestinal, extraintestinal, and emotional symptomatologies are predicted by the severity of the threat component of chronic social stressors. Specific profiles, comprising factors which together predicted each outcome, were determined using a method of analysis that adjusts for the presence of other FGID, as well as for age, gender, demographic, and other factors.
Methods

PATIENTS
Outpatients with FGID (n=188, 135 women, aged 44 (12) years), who satisfied the inclusion criteria for the study, were recruited consecutively from individuals referred by their general practitioner for endoscopic evaluation by members of the Department of Gastroenterology. Inclusion criteria were: symptom criteria for one or more of the FGID subgroups (functional gastroduodenal disorders, functional bowel disorders, or functional abdominal pain syndrome 1 ); absence of organic disease by appropriate investigations; age less than 70 years; and no diYculty conversing in English. The patient sample comprised 95% of eligible patients; reasons for non-participation were time and/or major geographical constraints. All patients underwent a detailed semistructured interview, and also completed self report psychological and symptom questionnaires; psychosocial and symptom data were collected in a blinded and independent manner. The protocol was approved by the Medical Research Ethics Committee of the Royal North Shore Hospital, and all patients gave written informed consent.
SYMPTOM ASSESSMENTS
Gastrointestinal symptoms FGID symptom subgroups were defined strictly according to the criteria (based on the Rome criteria) elaborated by Drossman.
1
Classification of patients into these subgroups was determined from responses on the Bowel Disease Questionnaire (BDQ) 10 after minor revision of questionnaire items to accommodate all of the above criteria; a recent version of the BDQ has been validated in an Australian population.
11
Subgroups assessed 1 included functional dyspepsia (FD)-namely ulcer-like (UL) dyspepsia, dysmotility-like (DL) dyspepsia, reflux-like (RL) dyspepsia, and unspecified (non-specific) dyspepsia (UFD); functional bowel disorders (FBD)-namely irritable bowel syndrome (IBS), functional constipation (FC), functional diarrhoea (FDiar), and unspecified functional bowel disorder; and functional abdominal pain syndrome. RL dyspepsia (defined as upper abdominal discomfort, plus heartburn and/or regurgitation at least once a week, for three months or more) 12 was included because these latter symptoms frequently overlap with UL and DL dyspepsia and with IBS. The appropriate subgroup classification was determined by one investigator (CP) who was unaware of the psychosocial data. A decision was taken that aerophagia and functional abdominal bloating could not be diagnosed readily from questionnaire responses alone; these subgroups were therefore not included. Apart from those FGID subgroups which were by definition mutually exclusive, independence among subgroups was assumed.
A semistructured interview assessed, over the previous two weeks: (1) the intensity of current FD and IBS symptoms-namely the product of symptom frequency and severity; (2) the constancy in FD or IBS of "upper" and "lower" abdominal pain and discomfort using a five point scale where 1 = episodic (discrete, infrequent bouts); 2 = periodic remissions (more than one month between brief bouts); 3 = constant (more than three bouts per fortnight); 4 = constant daily; and 5 = always present, day and night; and (3) the duration of this pattern prior to presentation for endoscopy.
Extraintestinal (somatic) symptoms
A modified version of the Psychosomatic Symptom Checklist 10 was used to ascertain the presence (more than 25% of the time during the past three months) of concurrent extraintestinal symptoms (EIS), namely fatigue, tension headaches, migraine headaches, unpleasant taste, nocturia, urinary frequency/urgency, incomplete bladder emptying, dry skin (eczema-like), insomnia, and backache. Several habitual behaviours were also assessed, including binge eating 13 ; no patient fulfilled the criteria for bulimia nervosa, and none had used inappropriate compensatory behaviours (for example, self induced vomiting) during the current FGID episode or for at least the previous six months.
PSYCHOSOCIAL ASSESSMENTS
Psychosocial data were collected and processed by one investigator (EB) who was unaware of FGID subgroup diagnoses.
Semistructured interview
This gathered information relevant to social stressors and emotional support. The Life Events and DiYculties Schedule (LEDS) 14 was used to elicit detailed information, during an interview of approximately two hours duration, about discrete life events and chronic diYculties (defined as six months or more) that were current during the previous six months-their onset, duration, type, intensity (in terms of provoking a strong emotional response such as fear, flight or fright, anger or frustration), and broad social context. Biographical or personal information (for example, adoption, child abuse, immigration, multiple miscarriages) of relevance to the particular meaning of the stressor (what was at stake for an individual in those circumstances), was also recorded. With no reference to the subject's own emotional response, these objective (externally verifiable) data were presented by the interviewer in vignette form to an experienced rater (KP). In essence, the stressor rating provides a measure of the degree of threat innate in the circumstances (that is, to the person's security, future well being, personal integrity, etc) and the degree of goal frustration such a happening may have provoked (for example, by obstructing specific personal aims, needs, and ambitions). Clinical validity and reliability have been established for the LEDS method 15 and inter-rater reliability is high. 15 Only stressors that were judged to be independent of FGID symptoms were coded for analysis. Each stressor was rated separately for emotional threat and for goal frustration on a four point scale where 0 = mild; 1 = moderate; 2 = severe; and 3 = very severe. For each individual, the threat and goal frustration components of each stressor may diVer considerably. In addition to the life stress variables used in previous studies of FGID, 3 4 two global chronic stressor scores were calculated for each patient: a chronic threat score (the sum of the threat ratings across all chronic stressors), and a chronic goal frustration score. Utilising the interview, vignettes, and ratings, the availability and quality of emotional support was recorded for intimate persons in the social network; the reliability of these latter dimensions has been established. 16 
Questionnaires
These assessed demographic factors (age, sex, and marital, educational, and occupational status) and the following psychological variables.
Emotional distress/current mood state-(1) Depression (Centre of Epidemiological Studies Depression Scale, CES-D) 17 ; and (2) state anxiety (items to assess primarily the tension and apprehension aspects of a transient, or a more prolonged, anxiety state) (Spielberger State and Trait Anxiety Inventory, STAI). 18 Personality-(1) Neuroticism-to assess negative emotionality which predisposes to more intense and prolonged stress responses; and extraversion-introversion-to assess direction of interest to things external versus internal (Eysenck Personality Questionnaire, EPQ) 19 ; (2) trait anxiety-to assess the tendency to anxiety states (STAI)) 18 ; (3) trait anger-to assess anger temperament, and anger reactivity (the tendency to react readily with anger) (Spielberger's State-Trait Anger Scale) 20 ; and (4) hypochondriasis-to assess inappropriate worries and concerns about one's health (nine item subscale of Illness Behaviour Questionnaire, IBQ).
21
Coping style-Use of immature, neurotic, or mature defences (Defense Style Questionnaire, DSQ). 22 Emotional expression/suppression-(1) Suppressed anger, suppressed anxiety, suppressed depression-to indicate the degree of control or suppression of these unwanted emotions (Courtauld Emotional Control Scale, CECS) 23 ; and (2) anger in, anger out, anger control-to assess the tendency to hold in or to express anger, or to control and/or to resist becoming angry (Anger Expression (AX) Scale). 24 The psychometric properties of the above measures have been established. An emotional disorder of probable clinical significance was diVerentiated from (milder) emotional distress using the cut oV scores of 17 and 57 for depression 25 and state anxiety 18 scales respectively.
STATISTICAL ANALYSIS
Logistic regression using the forward stepwise model selection approach was used to determine the significant factors related to each of the FGID syndromes; this method ensured that the selection of primary features for each syndrome was based on conditional probabilities, while each analysis simultaneously adjusted for the presence of other syndromes. Linear regression analysis was used when the dependent variable was continuous (number of FGID). At each step of the forward stepwise procedure, the most significant of the independent variables was entered first (criterion for entry was p<0.05). Each variable was retained in the final model only if significance remained at p<0.05-that is, all variables in the predictor models/regression equations reported in this study contribute significantly (p<0.05) to the outcome. Independent variables included demographic, psychosocial, and extraintestinal factors; gender was included in most analyses as an independent variable. Covariates, which included other FGID syndromes, symptom intensity, constancy, and duration, emotional distress, and demographic variables, were introduced appropriately into the analyses. Two tailed Pearson correlation analysis tested the linearity and strength of relationships between pairs of multisystem variables-number of FGID, number of EIS, anxiety, and chronic threat. Table 1 summarises the prevalence of FGID syndromes and their subgroups. The majority (167, 89%) of patients were classified as having one FBD, and a large proportion (117, 62%) also fulfilled the criteria for one (or more) FD syndromes. The majority of patients (78%) fulfilled criteria for two or more, and one third of patients for three or more FGID syndromes. Clusters of syndromes comprised one or more FD subgroups, with or without one of the FBDs. The FBD most likely to coexist with FD was IBS; this contrasts with other FBDs (FDiar, FC), which frequently occurred alone.
Results
NUMBER AND TYPE OF FGID SYNDROMES
PREDICTORS OF NUMBER AND TYPE OF FGID SYNDROME
Psychological and social disturbances
Psychosocial disturbance was strongly related to the overall severity and extent of functional gut disturbance (the number of coexistent FGID subgroups present) (table 2). Thus, increases in each of the following psychosocial dimensions together predicted an increase in the number of syndromes: personality (trait anger reactivity, neuroticism); coping style (attempts to cope with stress); life stressors (featuring severe chronic threat); absent or inadequate emotional support; and increasing age. There was specificity, however, within these associations-each type of FGID syndrome was distinguished by at least one psychosocial dimension (table 3) and these dimensions (and sex) diVered between diVerent FGID syndromes. In contrast, no demographic factor was associated with the number or type of FGID symptomatology. 
Extraintestinal symptoms
No single EIS (or behaviour) was associated directly with the overall severity and extent of functional gut disturbance (the number of coexistent FGID syndromes present). Quantitative eVects were found only within the specific associations reported below; thus, extraintestinal symptoms (EIS) were predictive of the combination of FD and IBS in general, and of DL and RL dyspepsia in particular (table 4) . Post hoc analysis revealed that fatigue was most likely to be present in patients with both DL dyspepsia and IBS (odds ratio = 4; 95% confidence interval = 1.8 to 9.1; p=0.0006) while the probability of unpleasant taste was similarly greater in patients with both DL and RL dyspepsia (odds ratio = 5; 95% confidence interval = 2.2 to 13.5; p=0.0003). In contrast, the relations of binge eating behaviour and of dry skin to RL dyspepsia were robust and highly specific to this syndrome alone. All of the above relations remained significant after controlling for stress (chronic), emotional distress (current), and demographic (age and sex) variables.
EMOTIONAL DISTRESS
The vast majority of FGID patients (98%) had been exposed to at least one chronic social stressor, in at least one (of seven) life stress domains (fig 1) , for more than a year. Most chronic stressor situations involved role change and/or interaction diYculties; other problems arose in the context of caring for others, or from personal injury, accident, or illness (other than FGID); the remainder involved work, marital, financial, or housing diYculties. On average, patients had been exposed to 2.4 (0.6) such stressors, for an average of 3.9 (4.3) years; most stressors (434/451, 95%) were current at interview. For 87% of all patients (FD significantly more than IBS, and IBS significantly more than non-IBS/FD), at least one chronic stressor was objectively rated as severe (highly threatening and/or highly goal frustrating), and was independent of gastrointestinal symptoms. These prevalence rates were uncommonly high-for example, in comparison with our community life stress data, 4 26 more FGID patients than healthy individuals were exposed to one or more stressor (98% versus 36%); these diVerences increased as the number of stressors increased (for example, 38% versus 0% for three or more stressors), and as their severity increased (87% versus 13% when at least one stressor was severe). Consistent with the cognitive emotional distress arising from exposure to chronic stressors, state anxiety and/or depression was elevated within the patient sample. For the majority of patients (93% and 70% respectively), however, anxiety and depression scores were more indicative of emotional distress than of an emotional disorder of clinical significance.
RELATIONS BETWEEN CHRONIC STRESSORS AND GASTROINTESTINAL, EXTRAINTESTINAL, AND EMOTIONAL SYMPTOMATOLOGIES
Significant linear relations were present between each of three dimensions-number of FGID syndromes, number of EIS, and severity of emotional distress (state anxiety, but also depression, anger, and goal frustration). Furthermore, the severity and/or extent of each of these global dimensions varied significantly in accordance with the extent and severity of chronic social stressor threat (fig 2) . These global findings were, however, marked by a high degree of specificity-that is, the strength of the linear associations was explained almost entirely by the presence of chronic social stressor threat, anxiety, certain EIS (fatigue, unpleasant taste, binge eating, etc) and certain FGID syndromes (DL and RL dyspepsia and IBS).
Discussion
This study extends considerably previous research concerning the coexistence of psychological, social, and extraintestinal disturbances in FGID. The methodology which we used (comprehensive and detailed interview based ratings of chronic social stressors 14 and emotional support, 16 together with classification of the FGID 1 ) provided a high degree of objectivity to the study. Novel information included the finding that, although the overall severity and extent of functional gut disturbance increased in parallel with the severity of psychological, social, and extraintestinal disturbance, relations within this general pattern were marked by a high degree of specificity. In particular, high levels of non-gut disturbance (featuring chronic social stressors, together with concurrent extraintestinal and emotional symptomatology) were distinctive of FD and IBS syndromes alone, thus identifying a clinically distinct subgrouping of functional gut disorders characterised by abdominal pain and/or discomfort. Furthermore, in patients with one or more FGID syndromes, chronic social stressor threat, unusual in the community 14 and yet highly prevalent in patients with FGID, 3 4 strongly predicted both the nature and the extent of concurrent multisystem (gastrointestinal, extraintestinal, and emotional) symptomatology. These findings suggest that, in patients with FD and/or IBS, the putative stressor may account, at least in part, for the coexistence of specific functional gut, emotional, extraintestinal, and behavioural disturbances.
The limited representativeness of findings from a single clinical population, in this case from outpatients referred by their primary care physician for endoscopic evaluation, is acknowledged. While findings derived from this population cannot be generalised to either community (non-referred) or hospitalised (more severe) FGID suVerers, an important feature of the present sample is that it provided more than adequate variability within the FGID and psychosocial data to test for within group diVerences. Further research in a variety of clinical settings is required to determine the general representativeness of these data.
PSYCHOLOGICAL AND SOCIAL DISTURBANCES IN
FGID
The high prevalence of psychosocial disturbance within the FGID patient groupespecially the severity and extent of chronic (social stressor) threat and goal frustration and elevated levels of current anxiety and/or depression-is consistent with previous reports. [2] [3] [4] The highest levels of such psychosocial disturbance, were however, present among patients with the largest number of FGID syndromes. These clusters of syndromes always included at least one FD syndrome (usually DL or RL dyspepsia); IBS was also frequently present. The best combination of dimensions to describe this psychosocial disturbance included: personality (anger reactivity-the tendency to react readily with anger; and neuroticism-a feature predisposing to a more intense and prolonged stress response); chronic Number of EIS social stressor threat; increased coping; poor emotional support; and increased age. This profile, which combines psychological, social, and biological elements, is prototypic of the most severe chronic stress scenario. High levels of distress, however, were not distributed evenly across the FGID subgroups-levels of stress (exposure to chronic social stressors) and emotional distress (anxiety and/or depression) were highest in patients with FD syndromes, while distress in the form of hypochondriacal concerns was more prevalent in patients with IBS.
Despite substantial diVerences in experimental design, the relations found in this study between type of distress and type of FGID support previous associations (for example, depression with DL dyspepsia 27 ; hypochondriasis with IBS [28] [29] [30] ; and emotional distress (anxiety and depression) with heartburn/reflux 31 ). The present findings, however, shed further light on how personality, chronic social stressors, and distress may diVerentially influence the development and/or exacerbation of FGID. From our data, it seems reasonable to hypothesise that certain psychophysiological inheritance factors 32 may predispose to certain types of FGID and/or to more severe and extensive gut symptomatology-in particular, trait anger with FD syndromes (especially UL and RL dyspepsia), and anger reactivity and neuroticism with a larger number of FGIDs. From a biopsychosocial perspective, exposure to chronic and severe stressors may thus determine when FGID is triggered and/or exacerbated, while the angerreactive stress profile suggests that it is the combination of personality and chronic social stress that determines the extent of FGID symptomatology over time. It is of interest that this particular combination of psychosocial factors seems to be also linked to intestinal sensorimotor dysfunction in patients with these syndromes. 33 It remains to be determined whether chronic overactivity of the sympathetic nervous system 34 is integral to this process.
EXTRAINTESTINAL DISTURBANCE IN FGID
Similar to psychosocial disturbance, extraintestinal (somatic) symptoms were associated exclusively with the FD-IBS group of syndromes, especially with DL and RL dyspepsia. The prominence of fatigue and unpleasant taste with DL dyspepsia, and with pairs of syndromes that include DL dyspepsia (DL-IBS and DL-RL respectively), is of particular interest. In each case, type of syndrome was specified, and the eVects were linear. While both sets of associations are consistent with clinical experience, the nature of the relation between fatigue and dysmotility-like symptomatology remains unclear. Our findings indicate, however, that this relation is independent of chronic social stressors, depression, age, sex, the severity and constancy of pain and/or discomfort, and the number of FGIDs. The relation of binge eating behaviour and dry (eczema-like) skin to a single syndrome, RL dyspepsia, was robust and highly specific. Binge eating behaviour has been associated previously with functional gut symptoms, 12 35 delayed gastric emptying (in patients with eating disorders), 36 and anxiety/depressive disorders in patients with IBS. 35 Our findings extend these reports by identifying RL dyspepsia as the most likely of the FGID syndromes assessed in this study to be associated with this behaviour. Furthermore, although binge eating behaviour seems to be provoked by anxiety (and frustration), the eVects of binge eating on RL dyspepsia far exceeded the eVects of anxiety alone. It seems therefore, that irrespective of the presence of anxiety and even in the absence of self induced vomiting, habitual binge eating behaviour substantially increases the likelihood of RL dyspepsia. The clinical relevance of the relation between dry (eczemalike) skin and RL dyspepsia is not clear.
MULTISYSTEM DISTURBANCE IN FGID
Multisystem symptomatology is thought to be in part a response to stress that is quantitative and involves physiological changes, elements of somatisation, or a mixture of both. 37 Furthermore, the disturbance seems to be not simply a characteristic of those who seek treatment, 9 37 or a reflection of extreme illness behaviour. 7 Our findings among patients with FGID are entirely consistent with these empirically based concepts. A new finding, however, was that emotional distress (in particular anxiety) was not associated with a random selection of symptoms; instead there was a high degree of specificity in terms of the particular gastrointestinal syndrome, extraintestinal symptom, or behaviour that was involved. Also, the severity and extent of this psychophysiological disturbance seemed to be determined by the severity and extent of high levels of severe chronic threat in the person's life over at least the previous 12 months, but usually for years.
CONCLUSION
In conclusion, the present study has shown notable diVerences between the various FGID subgroups-in particular, chronic stressor provoked emotional and extraintestinal disturbances were most specific for the FD-IBS group of syndromes. While these findings support the symptom based classification of FGIDs, they should now be compared with findings from other clinical (patient and community) groups. The study also suggests that unremitting chronic stress may continue to increase the severity and extent of gastrointestinal, emotional, and extraintestinal symptoms over time. The clinical usefulness of FGID subgrouping will ultimately depend on the extent to which it identifies patients who will respond to specific types of management. Our results suggest that psychological management procedures that target specific aspects of chronic stress and its sequelae may prove most beneficial to FGID patients with multisystem symptomatology; however, early intervention may inhibit the development of such severe and extensive disorders, particularly in patients with FD and/or IBS.
